Drosophila montana males produce a courtship song that is a prerequisite for mating to occur and which females use to select mates. Here we show that D. montana female responses to courtship song decreased in the presence of high levels of noise within the same frequency band as the courtship song, but not in equivalent noise levels in an adjacent higher frequency band. This suggests that high noise levels overlapping the frequency band of the song impair signal detection, but that a mechanism for frequency filtering exists that reduces the influence of noise in adjacent frequency bands. Although the acoustic environment of this species in the wild is not known, some potential sources of noise are discussed. Nevertheless, our findings show that background noise (biotic or abiotic) within the same frequency band as the courtship song of D. montana can mask it, suggesting that environmental noise might affect mate choice and thereby may influence the evolution of this courtship signalling system.
Introduction
Acoustic communication depends on transmission and detection of signals, which can be constrained by background noise arising from abiotic or biotic sources (Klump, 1996) . In cases of spectral overlap between noise and signal, acoustic masking may occur, which results in a reduced ability of a receiver to detect and/or decode the signal (Dooling, 2004; Bee & Micheyl, 2008) . As a result, signallers and receivers have evolved a variety of mechanisms to avoid masking effects (Brumm & Slabbekoorn, 2005) . In species for which reproductive behaviour is mediated by acoustic communication, masking can potentially affect their fitness; thus, mechanisms to reduce the effects of masking should be advantageous in evolutionary terms. In fact, studies of the phenomenon of masking in insects have revealed a number of strategies used to deal with noise. These strategies are related to both signal production such as signal timing (Römer et al., 1989) and production of longer signals (Ronacher et al., 2000) and hearing mechanisms (such as directional and intensity-dependent hearing (Römer & Krusch, 2000) and frequency filtering (Römer & Bailey, 1998) ).
In the fruit fly Drosophila montana males produce a species-specific courtship song (see Figure A-1) by vibrating their wings. Like many other insects Drosophila hear with flagellar organs, more specifically with their antennae, which detect the particle velocity component of the song (Manning, 1967; Ewing, 1983; Eberl, 1999) . Within the antennae, it is chiefly the arista and the funniculus, two coupled distal antenna parts functioning as a mechanical entity, which constitute the sound detectors. These sound detectors transform the acoustic stimulus into a mechanical signal (Göpfert & Robert, 2002) . The mechanical signal is in turn converted into an electrochemical response in the nervous system by the mechanosensory chordotonal organ called the Johnston's organ, which is situated at the pedicel of the antennae (Ewing, 1978; see review in Eberl, 1999) . A detailed study of the mechanical response of the sound detectors in Drosophila melanogaster showed an intensity-dependent frequency tuning (Göpfert & Robert, 2002) . The higher the intensity the higher the resonant frequency with resonances occurring between 360 and 620 Hz for the intensities studied (Göpfert & Robert, 2002) . Additionally, it has been found that the higher the frequency the higher the required intensity for a maximum mechanical response (Göpfert & Robert, 2002) . Such a system guarantees the flies can deal with the intensity fluc-
